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(54) ORGANIC ELECTROLUMINESCENCE ELEMENT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic electroluminescence element having 
a high heat resistance, and high luminous efficiency, and further to provide a new 
hydrocarbon compound usable for achieving the element. 

SOLUTION: This new hydrocarbon compound is represented by the general formula (1): 
Xn-Arl, wherein, Arl is a substituted or unsabstituted 6-40C aromatic ring group, a 
substituted or unsabstituted 6-40C arylamino group, a substituted or unsabstituted 
6-60C diaminoaryl group, a substituted or unsabstituted 6-60C triaminoaryl group, a 
substituted or unsabstituted 3-40C heterocyclic group or a substituted or unsabstituted 



ethenylene; X is a monovalent group having a fluoranthene structure; and n is an 
integer of 2-4. The organic electroluminescence element has at least one layer of an 
organic compound layer having a luminous layer, containing the new hydrocarbon 
compound. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A new hydrocarbon compound expressed with a following general 
formula (1). 
Xn-An - (1) 

the inside of a formula, and An - an aromatic ring group with 6-40 carbon atoms 
which are not replaced [ substitution or ]. A diamine aryl group with 6-60 carbon 
atoms which are not replaced [ an arylamino group with 6-40 carbon atoms 
which are not replaced / substitution or/, substitution or ], Ethenylene which is 
not replaced [ a heterocycle group with 3-40 carbon atoms which are not 
replaced / a triamino aryl group with 6-60 carbon atoms which are not replaced / 
substitution or/, substitution, or/, substitution, or], a basis of monovalence in 
which X has fluoranthene structure, and n are the integers of 2-4. 
[Claim 2]Said X is a following general formula. [1]-The new hydrocarbon 
compound according to claim 1 being a basis of monovalence of a compound 
which has the structure shown in [3]. 
[Formula 1] 



[General formula [1]-[3]lndependently X i - X among a formula, respectively A 
hydrogen atom, The straight chain which is not replaced [ a halogen atom, 
substitution, or], branching, or an alky! group with 1-30 annular carbon atoms, 
The straight chain which is not replaced [ substitution or ], branching, or an 
alkoxy group with 1-30 annular carbon atoms. The straight chain which is not 
replaced [ substitution or ], branching, or an alkylthio group with 1-30 annular 
carbon atoms, The straight chain which is not replaced [ substitution or ], 



branching, or an alkenyl group with 2-30 annular carbon atoms, The straight 
chain which is not replaced [ substitution or], branching, or an annular 
alkenyloxy group with 2-30 carbon atoms. The straight chain which is not 
replaced [ substitution or ], branching, or an annular alkenyl thio group with 2-30 
carbon atoms. An aralkyloxy group with 7-30 carbon atoms which are not 
replaced [ an aralkyi group with 7-30 carbon atoms which are not replaced / 
substitution or/, substitution or]. An aryl group with 6-20 carbon atoms which 
are not replaced [ an aralkyi thio group with 7-30 carbon atoms which are not 
replaced / substitution or / substitution or ], An amino group with 2-30 carbon 
atoms which are not replaced [ an arylthio group with 6-20 carbon atoms which 
are not replaced / an aryloxy group with 6-20 carbon atoms which are not 
replaced / substitution or/, substitution, or/, substitution, or], a cyano group, a 
hydroxyl group, a -COOR1 group (among a basis) W The straight chain which is 
not replaced [ a hydrogen atom, substitution, or ], branching, or an alkyi group 
with 1-30 annular carbon atoms. The straight chain which is not replaced 
[ substitution or ], branching, or an alkenyl group with 2-30 annular carbon 
atoms, . Express an aryl group with 6-30 carbon atoms which are not replaced 
[ an aralkyi group with 7-30 carbon atoms which are not replaced / substitution or 



/, substitution, or ]. - a C0R2 group (the inside of a basis, and R2 - the straight 
chain which is not replaced [ a hydrogen atom, substitution, or ].) The straight 
chain which is not replaced [ an alkyi group with branching or 1-30 annular 
carbon atoms, substitution, or]. An aralkyi group with 7-30 carbon atoms which 
are not replaced [ an alkenyl group with branching or 2-30 annular carbon atoms, 
substitution or]. The -0C0R3 group showing an aryl group with 6-30 carbon 
atoms which are not replaced [ substitution or ], or an amino group (R3 among a 
basis) The straight chain which is not replaced [ substitution or ], branching, or 
an alkyI group with 1-30 annular carbon atoms, an aryl group with 6-30 carbon 
atoms which are not replaced [ an aralkyi group with 7-30 carbon atoms which 
are not replaced / an alkenyl group with the straight chain which is not replaced / 
substitution or/, branching, or 2-30 annular carbon atoms, substitution, or/, 
substitution, or ] ~ expressing ~ expressing ~ further ~ among X i - X 16 jt may 
combine with each other and the adjoining basis and the substituent of each 
basis may fomi the ring which is not replaced [ substitution or ]. ] 
[Claim 3]lt is an organic electroluminescence element which has an organic 
compound film which becomes inter-electrode [ of a couple ] from a monolayer 
which has a luminous layer at least, or two or more layers. An organic 



electroluminescence element, wherein at least one layer of this organic 
compound film contains the new hydrocarbon compound according to claim 1 or 
2. 

[Claim 4]An organic electroluminescence element which is an organic 
electroluminescence element which has an organic compound film which 
becomes inter-electrode [ of a couple ] from a monolayer which has a luminous 
layer at least, or two or more layers, and is characterized by this luminous layer 
containing the new hydrocarbon compound according to claim 1 or 2. 
[Claim 5]lt is an organic electroluminescence element which has an organic 
compound film which becomes inter-electrode [ of a couple ] from a monolayer 
which has a luminous layer at least, or two or more layers. An organic 
electroluminescence element, wherein an electronic injection layer or a hole 
injection layer contains the new hydrocarbon compound according to claim 1 or 
2. 

[Claim 6]The organic electroluminescence element according to claim 4 
providing an inorganic compound layer between said luminous layer and an 
electrode. 

[Claim 7]The organic electroluminescence element according to any one of 



claims 3 to 6 containing a condensed multi-ring aromatic derivative as a 
luminescence center in said luminous layer. 



* NOTICES * 



JPO and INPIT are not responsible for any 



damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Field of the lnvention]About a new hydrocarbon compound and an organic 
electroluminescence element, especially this invention has high heat resistance, 
and relates to the new hydrocarbon compound which realizes the organic 
electroluminescence element of high luminous efficiency, and it. 
[0002] 

[Description of the Prior Art]The organic electroluminescence (EL) element 
which uses an organic substance is used as light sources, such as a plane 
emitter of wall tapestry television, and a back light of a display, and development 



is performed brisl<ly. In particular, these days, the compound which realizes the 
organic electroluminescence element and it which reconcile high heat resistance 
and a well head is developed. For example, although the element which used a 
phenyl anthracene compound and this for JP,8-12600,A is indicated and heat 
resistance is improved by glass transition temperature being not less than 140 **, 
The luminous efficiency computed by luminosity / power flux density / 10 was as 
low as about 2 cd/A, and improvement was called for. Heat resistance was not 
enough, although the element which used an amino anthracene compound and 
it was indicated by JP,10-72579,A and luminous efficiency is improved. Although 
the element which used the fluoranthene system compound was indicated by 
JP,10-189247,A, since it was a compound which consists of a monomer of a 
fluoranthene system compound, a heat-resistant improvement was insufficient. 
[0003] 

[Problem(s) to be Solved by the lnvention]This invention was made in order to 
solve the aforementioned technical problem, its heat resistance is high and an 
object of this invention is to provide the new hydrocarbon compound which 
realizes the organic electroluminescence element of high luminous efficiency, 
and it. 



[0004] 

[Means for Solving the Problem]An organic electroluminescence element in 
which this invention persons have the aforementioned desirable character. If a 
new hydrocarbon compound which aryl structure combined with fluoranthene 
structure is added on an organic compound film as a result of repeating research 
wholeheartedly that (the following and an organic EL device) should be 
developed, the heat resistance of an organic electroluminescence element will 
improve, It finds out electron hole transportability and electron transport property 
improving furthermore, and becoming high luminous efficiency, and came to 
complete this invention. 

[0005]Namely, a new hydrocarbon compound, X n-Ari to which this invention is 
expressed with a following general formula (1) ... (1) 
the inside of a fonnula, and An - an aromatic ring group with 6-40 carbon atoms 
which are not replaced [ substitution or ]. A diamine aryl group with 6-60 carbon 
atoms which are not replaced [ an arylamino group with 6-40 carbon atoms 
which are not replaced / substitution or /, substitution or ], Ethenylene which is 
not replaced [ a heterocycle group with 3-40 carbon atoms which are not 
replaced / a triamino aryl group with 6-60 carbon atoms which are not replaced / 



substitution or /, substitution, or /, substitution, or ], a basis of monovalence in 
which X has fluoranthene structure, and n are the integers of 2-4. It provides. 
This invention is an organic electroluminescence element (organic EL device) 
which has an organic compound film which becomes inter-electrode [ of a 
couple ] from a monolayer which has a luminous layer at least, or two or more 
layers. An organic electroluminescence element, wherein at least one layer of 
this organic compound film contains said new hydrocarbon compound is also 
provided. 
[0006] 

[Embodiment of the lnvention]The new hydrocarbon compound of this invention 
is expressed with the above-mentioned general fonnula (1). An among a 
fomiula An aromatic ring group with 6-40 carbon atoms which are not replaced 
[ substitution or ], A diamino aryl group with 6-60 carbon atoms which are not 
replaced [ an arylamino group with 6-40 carbon atoms which are not replaced / 
substitution or /, substitution or ], It is ethenylene which is not replaced [ a 
heterocycle group with 3-40 carbon atoms which are not replaced / a triamino 
aryl group with 6-60 carbon atoms which are not replaced / substitution or /, 
substitution, or /, substitution, or ]. The basis of the monovalence in which X has 



fluoranthene structure, and n are the integers of 2-4. 
[0007]this - X - a following general formula [1]-lt is preferred that it is a basis of 
the monovalence of a compound which has the structure shown in [3]. 
[Formula 2] 



Xl2 X'l 



-X8 
-X7 




[0008]General formula[1]-[3]lndependently X i - X 16 among a formula, 
respectively A hydrogen atom, The straight chain which is not replaced [ a 
halogen atom, substitution, or ], branching, or an alkyi group with 1-30 annular 



carbon atoms, The straight chain which is not replaced [ substitution or ], 
branching, or an all^oxy group with 1-30 annular carbon atoms, The straight 
chain which is not replaced [ substitution or ], branching, or an alkylthio group 
with 1-30 annular carbon atoms. The straight chain which is not replaced 
[ substitution or ], branching, or an alkenyl group with 2-30 annular carbon atoms. 
The straight chain which is not replaced [ substitution or ], branching, or an 
annular alkenyloxy group with 2-30 carbon atoms. The straight chain which is 
not replaced [ substitution or ], branching, or an annular alkenyl thio group with 
2-30 carbon atoms. An aralkyloxy group with 7-30 carbon atoms which are not 
replaced [ an aralkyi group with 7-30 carbon atoms which are not replaced / 
substitution or /, substitution or ], An aryl group with 6-20 carbon atoms which 
are not replaced [ an aralkyi thio group with 7-30 carbon atoms which are not 
replaced / substitution or / substitution or ], An amino group with 2-30 carbon 
atoms which are not replaced [ an arylthio group with 6-20 carbon atoms which 
are not replaced / an aryloxy group with 6-20 carbon atoms which are not 
replaced / substitution or /, substitution, or /, substitution, or ], a cyano group, a 
hydroxyl group, a -COOR1 group (among a basis) W The straight chain which is 
not replaced [ a hydrogen atom, substitution, or ], branching, or an alkyi group 



with 1-30 annular carbon atoms, The straight chain which is not replaced 
[ substitution or ], branching, or an alkenyl group with 2-30 annular carbon 
atoms, . Express an aryl group with 6-30 carbon atoms which are not replaced 
[ an aralkyi group with 7-30 carbon atoms which are not replaced / substitution or 
/, substitution, or ]. - a C0R2 group (the inside of a basis, and R2 ~ the straight 
chain which is not replaced [ a hydrogen atom, substitution, or ].) The straight 
chain which is not replaced [ an alkyi group with branching or 1-30 annular 
carbon atoms, substitution, or ], An aralkyi group with 7-30 carbon atoms which 
are not replaced [ an alkenyl group with branching or 2-30 annular carbon atoms, 
substitution or ], The -0C0R3 group showing an aryl group with 6-30 carbon 
atoms which are not replaced [ substitution or ], or an amino group (R3 among a 
basis) The straight chain which is not replaced [ substitution or ], branching, or 
an alkyI group with 1-30 annular carbon atoms, an aryl group with 6-30 carbon 
atoms which are not replaced [ an aralkyi group with 7-30 carbon atoms which 
are not replaced / an alkenyl group with the straight chain which is not replaced / 
substitution or /, branching, or 2-30 annular carbon atoms, substitution, or /, 
substitution, or ] ~ expressing ~ expressing ~ further ~ among X i - X 16 jt may 
combine with each other and the adjoining basis and the substituent of each 



basis may form the ring which is not replaced [ substitution or ]. 
[0009]An organic EL device of this invention is an organic electroluminescence 
element which has an organic compound film which becomes inter-electrode [ of 
a couple ] from a monolayer which has a luminous layer at least, or two or more 
layers, and at least one layer of this organic compound film contains said new 
hydrocarbon compound. It is prefen-ed that said luminous layer contains said 
new hydrocarbon compound. Containing said new hydrocarbon compound also 
has an electronic injection layer or a preferred hole injection layer. An inorganic 
compound layer may be provided between said luminous layer and an electrode. 
It is still more desirable when a condensed multi-ring aromatic derivative is 
contained as a luminescence center in said luminous layer, it is because that 
heat resistance and luminous efficiency improve has the high fluorescence of 
fluoranthene structure, it will be referred to as n= 2-4 in a compound of the 
above-mentioned general formula (1) and glass transition temperature of this 
compound will become high further, if an organic compound film boils said new 
hydrocarbon compound further at least and it is made to contain. 
[00 10] Although example of representation (A1) - (A24) of a new hydrocarbon 
compound of this invention is illustrated below, this invention is not limited to 



[0012] 




(A7) 



(A8) 




(AlO) 



[0013] 




A' 




[0016]The organic EL device of this invention is an element in wliicli tlie 
monolayer or the multilayer organic compound film was formed between the 
anode and the negative pole. In the case of the monolayer type, the luminous 
layer is provided between the anode and the negative pole. A luminous layer 
contains a luminescent material, and in order even for a luminescent material to 



make the electron hole which was poured in from the anode in addition to it, or 
the electron poured in from the negative pole convey, it may contain 
hole-injection material or electron injection material. However, as for a 
luminescent material, it is prefen-ed to have very high fluorescence amount child 
efficiency, high electron hole transport capacity, and electron transportation 
capability, and to fonn a unifonn thin film. A multilayer type organic EL device 
has some which were laminated by the multilayered constitution of (the anode / 
hole injection layer / luminous layer / negative pole), (the anode / luminous layer 
/ electronic injection layer / negative pole), and (the anode / hole injection layer / 
luminous layer / electronic injection layer / negative pole). 
[0017]ln addition to a new hydrocarbon compound of this invention, further 
publicly known luminescent material, doping materials, hole-injection material, 
and electron injection material can also be used for a luminous layer if needed. 
As desirable directions of this new hydrocarbon compound, it adds by 0.5 to 
50 % of the weight of concentration in a layer of either a luminous layer, an 
electronic injection layer, an electron hole transporting bed or a hole injection 
layer. They are 1 to 20 % of the weight of concentration still more preferably. The 
organic EL device can prevent a fall of luminosity by quenching, or a life by using 



multilayer structure. It can be used if necessary combining a luminescent 
material, other doping materials, hole-injection material, or electron injection 
material. Improvement in light emitting luminance or luminous efficiency, and red 
and white luminescence can also be obtained with other doping materials. A 
hole injection layer, a luminous layer, and an electronic injection layer may be 
formed of lamination more than a bilayer, respectively. In the case of a hole 
injection layer, in that case, a layer which receives an electron hole for a layer 
which pours in an electron hole from an electrode from a hole injection layer and 
a hole injection layer, and conveys an electron hole to a luminous layer is called 
an electron hole transporting bed. Similarly, in the case of an electronic injection 
layer, a layer which receives an electron for a layer which pours in an electron 
from an electrode from an electronic injection layer and an electronic injection 
layer, and conveys an electron to a luminous layer is called an electron transport 
layer. These each class is used by each factor, such as adhesion with an energy 
level of material, heat resistance, an organic compound film, or a metal electrode, 
choosing it. 
[0018]As a luminescent material or a host material which can be used for an 
organic compound film with said new hydrocarbon compound. There is 



condensed multi-ring aromatic series, for example, anthracene, naphthalene, 
phenanthrene, pyrene, tetracene, pentacene, coronene, a chrysene, fluorescein, 
perylene, rubrene, and those derivatives exist. Non [ phtalo perylene naphthalo 
perylene, and peri non, / phtalo peri ], Naphthalo peri non, diphenylbutadiene, 
tetraphenylbutadiene, A coumarin, oxadiazole, aldazine, screw benzo 
KISAZORIN, Screw styryl, pyrazine, a cyclopentadiene, a quinoline metal 
complex. An aminoquinoline metal complex, a benzoquinoline metal complex, 
imine, diphenylethylene. Although vinylanthracene, diaminocarbazole, Piran, 
thiopyran, poly methine, merocyanine, an imidazole chelation oxy NOIDO 
compound, Quinacridone, mbrene, a stilbene series derivative, a fluorochrome, 
etc. are mentioned, it is not limited to these. 
[001 9]a compound which has the capability to convey an electron hole, as a 
hole-injection material, has the hole-injection effect outstanding to the 
hole-injection effect, a luminous layer, or a luminescent material from the anode, 
and prevented movement into an electronic injection layer or electron injection 
material of an exciton generated by a luminous layer, and was excellent in 
thin-film-forming capability is prefen-ed. Specifically A phthalocyanine derivative, 
a naphthalocyanine derivative, a porphyrin derivative, Oxazol, oxadiazole. 



triazole, imidazole, imidazolone, Imidazolethione, pyrazoline, a pyrazolone, 
tetrahydro imidazole, Oxazol, oxadiazole, hydrazone, acyl hydrazone, A poly 
aryl alkane, a stilbene, butadiene, a benzidine type triphenylamine, a styryl 
amine type triphenylamine, a diamine type triphenylamine, etc.. Although 
polymer materials, such as those derivatives and a polyvinyl carbazole, 
polysilane, and a conductive polymer, are mentioned, it is not limited to these. 
[0020]A still more effective hole-injection material in hole-injection material which 
can be used in an organic EL device of this invention is the third class of 
aromatic amine derivative, or a phthalocyanine derivative. An example of the 
third class of aromatic amine derivative A triphenylamine, tritolyl amine, Tolyl 
diphenylamine, N,N'-diphenyl-N,N'-(3-methylphenyl)-1 ,1'-biphenyl 4,4'-diamine, 
N,N,N',N'-(4-methylphenyl)-1,1'-phenyl-4,4'-diamine, 

N,N,N',N'-(4-methylphenyl)-1 ,1'-biphenyl 4,4'-diamine, 
N,N'-diphenyl-N,N'-dinaphthyl 1,1'-biphenyl 4,4'-diamine, 

N,N'-(methylphenyl)-N,N' -(4-n-buthylphenyl)- Phenanthrene 9,10-diamine, 
Although it is oligomer or polymer with these the third class of aromatic amine 
skeleton, such as N,N-bis(4-di-4-tolylamino phenyl)-4-phenyl-cyclohexane, it is 
not limited to these. An example of a phthalocyanine (Pc) derivative H2 Pc, CuPc, 



CoPc, NiPc, ZnPc, PdPc, FePc, MnPc, ClAIPc, Although it is a phthalocyanine 
derivative and naphthalocyanine derivatives, such as CIGaPc, CllnPc, CISnPc, 
Cl2SiPc, (HO) AlPc, (HO) GaPc, VOPc, TiOPc, MoOPc, and GaPc-O-GaPc, It is 
not limited to these. 

[0021 ]a compound which has the capability to convey an electron, as an electron 
injection material, has the electron injection effect outstanding to the electron 
injection effect, a luminous layer, or a luminescent material from the negative 
pole, and prevented movement to a hole injection layer of an exciton generated 
by a luminous layer, and was excellent in thin-film-forming capability is preferred. 
Specifically Fluorenone, anthra quinodimethane, diphenoquinone. Although 
thiopyrandioxide, oxazol, oxadiazole, triazole, imidazole, perylene 
tetracarboxylic acid, FUREORENIRIDEN methane, anthra quinodimethane, 
Antron, etc. and those derivatives are mentioned, it is not limited to these. 
Electric charge pouring nature can also be raised by adding an electronic 
acceptance substance into hole-injection material, and adding an 
electron-donative substance into electron injection material. 
[0022]ln an organic EL device of this invention, a still more effective electron 
injection material is a metal complex compound or a nitrogen-containing five 



membered ring derivative. An example of a metal complex compound 
8-hydroxyquinolinate lithium, Bis(8-hydroxyquinolinate)zinc, 

bis(8-hydroxyquinolinate)copper, Bis(8-hydroxyquinolinate)manganese, 
tris(8-hydroxyquinolinate)aluminium, Tris(2-methyl-8-hydroxyquinolinate) 
aluminum, Tris(8-hydroxyquinolinate) gallium, bis(10-hydroxybenzo [h] 
quinolinate)beryllium, Bis(10-hydroxybenzo [h] quinolinate)zinc, 
bis(2-methyl-8-quinolinate)chlorogallium , Although 
bis(2-methyl-8-quinolinate)(o-cresolate) gallium , 

bis(2-methyl-8-quinolinate)(1-naphtho RATO) aluminum, 

bis(2-methyl-8-quinolinate)(2-naphtho RATO) gallium, etc. are mentioned. It is 
not limited to these. 

[0023]A nitrogen-containing 5 member derivative has oxazol, a thiazole, 
oxadiazole, thiadiazole, or a preferred triazole derivative. Specifically 
2,5-bis(1-phenyl)-1,3,4-oxazol, The dimethyl POPOP, a 
2,5-bis(1 -phenyl)-1 ,3,4-thiazole, 2,5-bis(1 -phenyl)-1 ,3,4-oxadiazole, 2 
-(4'-tert-buthylphenyl)-5-(4"-biphenyl) 1, 3, 4-oxadiazole, 

2,5-bis(1-naphthyl)-1 ,3,4-oxadiazole, 1,4-bis[2- (5-phenyl oxadiazolyl)] benzene, 
A 1,4-screw [2-(5-phenyl oxadiazolyl)-4-tert-butylbenzene], 2 



-(4'-tert-buthylphenyl)-5-(4"-biphenyl) -1, 3, 4-thiadiazole, 

2,5-bis(1-naphthyl)-1,3,4-thiadiazole, 1,4-bis[2- (5-phenyl thiadiazolyl)] benzene, 
2 -(4'-tert-buthylphenyl)-5-(4"-biphenyl) Although -1 ,3,4-triazole, 
2,5-bis(1-naphthyl)-1,3,4-triazole, 1,4-bis[2- (5-phenyl triazoryl)] benzene, etc. 
are mentioned. It is not limited to these. In this invention, an inorganic compound 
layer may be provided between a luminous layer and an electrode for 
improvement in electric charge injectional. As such an inorganic compound layer, 
there are alkali metal compounds (fluoride, an oxide, etc.), an alkaline earth 
metal compound, etc., and LiF, Li20, BaO, SrO, BaF2, SrF2, etc. are specifically 
mentioned. 

[0024]As a conductive material used for the anode of an organic EL device, A 
thing with a bigger work function than 4 eV is suitable, and Carbon, aluminum. 
Organic conductive resin, such as metal oxide, such as tin oxide, indium oxide, 
etc. which are used for those alloys, such as vanadium, iron, cobalt, nickel, 
tungsten, silver, gold, platinum, and palladium, an ITO board, and a NESA board, 
and also a polythiophene, and polypyrrole, is used. Although what has a work 
function smaller than 4 eV as a conductive substance used for the negative pole 
is suitable and those alloys, such as magnesium, calcium, tin, lead, titanium. 



yttrium, lithium, a ruthenium, manganese, and aluminum, are used. It is not 
limited to these. As an alloy, although magnesium/silver, magnesium/indium, 
lithium/aluminum, etc. are mentioned as an example of representation, it is not 
limited to these. A ratio of an alloy is controlled by temperature of a deposition 
source, atmosphere, a degree of vacuum, etc., and is chosen as a suitable ratio. 
As long as the anode and the negative pole have necessity, they may be formed 
of lamination more than a bilayer. 

[0025]As for at least one field, in order to make light emit efficiently in an organic 
EL device, it is desirable to make it transparent enough in a luminous 
wavelength field of an element. Transparent thing of a substrate is desirable. 
The above-mentioned conductive material is used for a transparent electrode, 
and it sets it up so that predetennined translucency may be secured by methods, 
such as vacuum evaporation and sputtering. As for an electrode of a 
light-emitting surface, it is desirable to make light transmittance not less than 
10%. If a substrate has mechanical and themial intensity and it has transparency, 
it is not limited, but a glass substrate and a transparent resin film are mentioned. 
As a transparent resin film, polyethylene, an ethylene-vinylacetate copolymer. 
An ethylene-vinylalcohol copolymer, polypropylene, polystyrene. 



Polymethylmethacrylate, polyvinyl chloride, polyvinyl alcohol, A polyvinyl butyral, 
nylon, a polyether ether ketone, poly SARUHON, Polyether sulphone, a 
tetrafluoroethylene perfluoroalkyi vinyl ether copolymer. Polyvinyl fluoride, a 
tetrafluoroethylene ethylenic copolymer, A tetrafluoroethylene 
hexafluoropropylene copolymer, polychlorotrifluoroethylene resin, polyvinylidene 
fluoride, polyester, polycarbonate, polyurethane, polyimide, polyether imide, 
polyimide, polypropylene, etc. are mentioned. 

[0026]The organic EL device of this invention can provide a protective layer on 
the surface of an element for improvement of stability to temperature, humidity, 
atmosphere, etc., or can also protect the whole element with a silicone oil, resin, 
etc. The formation of each class of an organic EL device can apply which 
method of the wet fonning-membranes methods, such as the dry type 
forming-membranes methods, such as vacuum deposition, sputtering, plasma, 
and ion plating, spin coating, dipping, and flow coating. Although thickness in 
particular is not limited, it is necessary to set it as suitable thickness. If thickness 
is too thick, in order to obtain fixed optical power, big impressed electromotive 
force will be needed and efficiency will worsen. If thickness is too thin, even if a 
pinhole etc. will occur and it will impress an electric field, sufficient light emitting 



luminance is not obtained. The usual thickness has the still more preferred range 
of 0.2 micrometer from 10 nm, although the range of 10 micrometers is suitable 
from 5 nm. 

[0027]The solvent may be any, although suitable solvents, such as ethanol, 
chlorofomri, a tetrahydrofuran, and dioxane, are made to dissolve or distribute 
material which fonns each class in the case of the wet forming-membranes 
method and a thin film is formed. Also in which organic thin film layer, suitable 
resin and an additive agent may be used on a membrane formation disposition 
for membranous pinhole prevention etc. As possible resin of use, polystyrene, 
polycarbonate, polyarylate. Polyester, polyamide, polyurethane, polysulfone, 
polymethylmethacrylate. Conductive resin, such as photo electroconductive 
polymer, such as insulating resin, such as polymethyl acrylate and cellulose, and 
those copolymers, poly-N-vinylcarbazole, and polysilane, a polythiophene, and 
polypyn-ole, can be mentioned. An antioxidant, an ultraviolet ray absorbent, a 
plasticizer, etc. can be mentioned as an additive agent. 
[0028]An organic EL device of this invention can be used for light sources, such 
as a back light of plane emitters, such as a flat-panel display of a flat TV, a 
copying machine, a printer, and a liquid crystal display, or instmments, the 



plotting board, a beacon light, etc., for example. 
[0029] 

[Example]Hereafter, this invention is explained still in detail based on a synthetic 
example and an example. 

The synthetic example 1 (compound (A1)) 

The compound (A1) was manufactured according to the reaction path shown 
below. 




[0030](1) 3-bromo-7,10-diphenylfluoranthene (25 g, 58mmol) was melted in 
absolute ether (150 ml) under the synthetic argon atmosphere of a 
7,10-diphenylfluoranthene 3-boron acid, and it cooled at -35 ** by dry ice / 
methanol bath, n-butyl lithium / hexane solution (1.50 mol/l, 43 ml, 65mmol) was 
dropped at this, and it stirred at -20 ** for 1 hour, cooling a reaction mixture at 
-70 ** ~ the absolute ether solution (30 ml) of a triisopropoxy silane (37 ml, 0.16 



mol, 2.8eq) - in addition, at -65 **, it stirred at tine room temperature for 2 hours 
for 1 hour, and was neglected overnight. The hydrochloric acid aqueous solution 
(150 ml) was added to the reaction mixture 10%, the organic layer was isolated 
preparatively after 1-hour churning at the room temperature, with the saturation 
salt solution (50 ml), it dried with washing and anhydrous magnesium sulfate, the 
solid produced by carrying out solvent distilling off was washed by hexane, and 
the white solid (19 g, 48mmol, 83% of yield) was obtained. 
[0031](2) Under the synthetic argon atmosphere of 1,4'-bis(3- (7,10-diphenyl) 
fluoran thenyl)benzene (A1), A 7,10-diphenylfluoranthene 3-boron acid (18 g, 
45mmol, 2.8eq), 1 ,4-dibromobenzene (3.8 g, 16mmol) and tetrakis (triphenyl 
phosphine) palladium (0) (0.37 g, 0.32mmol, 2%Pd) are suspended in toluene 
(200 ml). Sodium carbonate solution (10 g, 94mmol, 5.8 eq/48 ml) was added, 
and it flowed back for 10 hours, and was neglected overnight. The ** exception 
carried out the reaction mixture, water, methanol, and acetone washed, the gray 
solid (11 g, 14mmol, 88% of yield) was obtained, and the yellow solid (9.1 g, 
1 1mmol) was further obtained by sublimation reflning. As for the obtained solid, 
it was checked by measurement of a 400MHzNMR spectmm, a proton NMR 
spectrum, and FD-MS (fleld DISOPUSHON mass spectrum) that it is a 



compound (A1). 
[0032]The synthetic example 2 (compound (A2)) 
The compound (A2) was manufactured according to the reaction path shown 
below. 




[0033](1) In the synthetic flask of N,N'-bis(7,10-diphenyl-3-fluoran 
TOIRU)hydrazine, Hydrazine sulfate (2.2 g, 17mmol) is added to distilled water 
(40 ml), and it agitates, cooling the solution which melted sodium hydroxide (1.5 
g, 38mmol) further by an ice bath. Next, sodium hydroxide (1.6 g,40mmol) was 
melted in distilled water (30 ml), and it was dropped, having covered the solution 
which added 7,10-diphenyl-3-fluoran TOIRU chloride (15 g, 36mmol) into said 
flask for 1 hour. It filtered and the white residue was obtained, after stirring at 10 
** for 2 hours. Hydrous acetone washed this residue 50%, it filtered and dried 
again, and the white solid (8.7 g, 11mmol, 65% of yield) was obtained. 



[0034](2) Under the synthetic argon atmosphere of 2,5-bis(3- (7,10-diphenyl) 
fluoran thenyl)-1 ,3,4-thiadiazole (A2), FUOSUFORA pentasulfide (3.2 
g,14mmol) and N,N'-bis(7,10-diphenyl-3-fluoran TOIRU)hydrazine (8.7 g, 
1 1mmol) were added to anhydrous chlorofonn (50 ml), and it flowed back for 40 
hours. Then, the potassium hydroxide solution (50 ml) washed twice [ further ] 
with distilled water after 2 times washing 10%, it dried with magnesium sulfate, 
the solvent was distilled off, column chromatography refined, and the yellow 
crystal (4.0 g, 5.0mmol, 45% of yield) was obtained. As for the obtained crystal, it 
was checked by measurement of a 400MHzNMR spectmm, a proton NMR 
spectmm, and FD-MS that it is a compound (A2). 
[0035]The synthetic example 3 (compound (A3)) 
The compound (A3) was manufactured according to the reaction path shown 
below. 




[0036](1) Under the synthetic argon atmosphere of 4,7-bis(3- (7,10-diphenyl) 
fluoran thenyl)-2,1,3-benzothiazole (A3), A 7,10-diphenylfluoranthene 3-boron 
acid (18 g, 45mmol, 2.8eq), 4,7-dibromo-2,1,3-benzothiazole (4.7 g, 16mmol), 
Tetral<is (triphenyl phosphine) palladium (0) (0.37 g-0.32mmol, 2%Pd) was 
suspended in toluene (200 ml), and sodium carbonate solution (10 g, 94mmol, 
5.8 eq/48 ml) was added, and it flowed back for 10 hours, and was neglected 
overnight. The ** exception carried out the reaction mixture, water, methanol, 
and acetone washed, column chromatography refined, and the bright yellow 
solid (9.7 g, 12mmol, 72% of yield) was obtained. As for the obtained solid, it 
was checked by measurement of a 400MHzNMR spectmm, a proton NMR 
spectmm, and FD-MS that it is a compound (A3). 
[0037]synthetic example 4 (compound (A6)) 

The compound (A6) was manufactured according to the reaction path shown 
below. 

[Formula 11] 



HCI 




[0038](1) 3-bromofluoranthene (15 g, SSmrnol) was melted in absolute ether 
(120 ml) under the synthetic argon atmosphere of a fluoranthene 3-boron acid, 
and it cooled at -35 ** by dry ice / methanol bath, n-butyl lithium / hexane solution 
(1 .50 mol/l, 38 ml, 58mmol) was dropped at this, and it stirred at -20 ** for 1 hour, 
cooling a reaction mixture at -70 ** ~ the absolute ether solution (25 ml) of a 
triisopropoxy silane (28 ml, 0.12 mol, 2.3eq) - in addition, at -65 **, it stirred at 
the room temperature for 2 hours for 1 hour, and was neglected overnight, a 
reaction mixture ~ a 10% hydrochloric acid aqueous solution (120 ml) ~ in 
addition, the organic layer was isolated preparatively after 1-hour churning at the 
room temperature, with the saturation salt solution (40 ml), it dried with washing 
and anhydrous magnesium sulfate, the solid produced by carrying out solvent 
distilling off was washed by hexane, and the white solid (11 g, 45mmol, 85% of 
yield) was obtained. 



[0039](2) Under the synthetic argon atmosphere of 1 ,3,5-tris(3-fluoran thenyl) 
benzene (A6), A fluoranthene 3-boron acid (10 g, 41mmol, 3.8eq), 
1 ,3,5-tribromobenzene (3.5 g, 11mmol), tetral<is (triphenyl phosphine) palladium 
(0), and (0.29 g-0.25mmol, 2.3%Pd) are suspended in toluene (150 ml), Sodium 
carbonate solution (9 g, 86mmol, 7.8 eq/43 ml) was added, and it flowed back for 
10 hours, and was neglected overnight. The ** exception carried out the reaction 
mixture, water, methanol, and acetone washed, the gray solid (6.5 g, 9.6mmol, 
87% of yield) was obtained, and the yellow solid (4.3 g, 6.4mmol) was further 
obtained by sublimation refining. As for the obtained solid, it was checked by 
measurement of a 400MHzNMR spectrum, a proton NMR spectmm, and FD-MS 
that it is a compound (A6). 

[0040]The synthetic example 5 (compound (A9)) 
The compound (A9) was manufactured according to the reaction path shown 
below. 




[0041](1) Under the synthetic argon atmosphere of 9,10-bis(3-fluoran 
thenyl)anthracene (A9), A fluoranthene 3-boron acid (10 g, 41mmol, 2.2eq), 
9,10-dibromoanthracene (6.3 g, 19mmol), tetral<is (triphenyl phosphine) 
palladium (0), and (0.44 g-0.38mmol, 2%Pd) are suspended in toluene (150 ml), 
Sodium carbonate solution (8.6 g, 82mmol, 4.4 eq/40 ml) was added, and it 
flowed back for 10 hours, and was neglected overnight. The ** exception carried 
out the reaction mixture, water, methanol, and acetone washed, the gray solid 
(10 g, 17mmol, 91% of yield) was obtained, and the yellow solid (8.4 g, 14mmol) 
was further obtained by sublimation refining. As for the obtained solid, it was 
checked by measurement of a 400MHzNMR spectrum, a proton NMR spectrum, 
and FD-MS that it is a compound (A9). 
[0042]synthetic example 6 (compound (A15)) 

The compound (A15) was manufactured according to the reaction path shown 
below. 

[Formula 13] 




K&OfBu' 
PIBU} 




[0043](1) Under the synthetic argon atmosphere of N,N'-bis(3- (7,10-diphenyl) 
fluoran thenyl)aniline (A15), 3-bromo-7,10-diphenylfluoranthene (5 g, 12mmol), 
Palladium acetate (2) (0.06 g,0.3mmol) tri-t-butylphosphine (0.23 g, 1.1mmol), 
t-butoxysodium (1.6 g, 16mmol) and aniline (0.5 g, 6mmol) were added to 
anhydrous toluene (50 ml), and it flowed back after churning at the room 
temperature for 7 hours for 30 minutes. The ** exception carried out the 
precipitated crystal, with toluene and water, after washing, reduced pressure 
drying was carried out and the yellow solid was obtained. Furthermore column 
chromatography refined and the light yellow solid (4.5 g, 5.7mmol, 96% of yield) 
was obtained. As for the obtained solid, it was checked by measurement of a 
400MHzNMR spectrum, a proton NMR spectrum, and FD-MS that it is a 
compound (A15). 
[0044]synthetic example 7 (compound (A16)) 

The compound (A16) was manufactured according to the reaction path shown 



below. 




[0045](1) Under the synthetic argon atmosphere of 3,6-bis(3- (7,10-diphenyl) 
fluoran thenyl)-9-phenyl KAMBAZORU (A16), A 7,10-diphenylfluoranthene 
3-boron acid (9 g, 22mmol, 2.4eq), 3,6-dibromo-9-KAMBAZORU (3.7 g, 
9.2mmol), Tetral<is (triphenyl phosphine) palladium (0), and (0.21 g-0.18mmol, 
2%Pd) were suspended in toluene (100 ml), and sodium carbonate solution (6.9 
g, 65mmol, 7.0 eq/33 ml) was added, and it flowed back for 14 hours, and was 
neglected overnight. The ** exception earned out the reaction mixture, water, 
methanol, and acetone washed, column chromatography refined, and the light 
yellow solid (8.1 g, B.Smmol, 92% of yield) was obtained. As for the obtained 
solid, it was checked by measurement of a 400MHzNMR spectmm, a proton 
NMR spectrum, and FD-MS that it is a compound (A16). 
[0046]The synthetic example 8 (compound (A18)) 



The compound (A18) was manufactured according to the reaction path shown 
below. 

[Formula 15] 

[0047](1) 8-bromofluoranthene (15 g, 53mmol) was melted in absolute ether 
(120 ml) under the synthetic argon atmosphere of a fluoranthene 8-boron acid, 
and it cooled at -35 ** by dry ice / methanol bath, n-butyl lithium / hexane solution 
(1 .50 mol/l, 38 ml, 58mmol) was dropped at this, and it stirred at -20 ** for 1 hour, 
cooling a reaction mixture at -70 ** ~ the absolute ether solution (25 ml) of a 
triisopropoxy silane (28 ml, 0.12 mol, 2.3eq) ~ in addition, at -65 **, it stirred at 
the room temperature for 2 hours for 1 hour, and was neglected overnight. The 
hydrochloric acid aqueous solution (120 ml) was added to the reaction mixture 
10%, the organic layer was isolated preparatively after 1-hour churning at the 
room temperature, with the saturation salt solution (40 ml), it dried with washing 
and anhydrous magnesium sulfate, the solid produced by carrying out solvent 
distilling off was washed by hexane, and the white solid (12 g, 49mmol, 92% of 



yield) was obtained. 

[0048](2) Under the synthetic argon atmosphere of 1 ,4-bis(8-fluoran 
thenyl)benzene (A18), A fluoranthene 8-boron acid (9 g, 37mmol, 2.3eq), 
1 ,4-dibromobenzene (3.8 g, 16mmol), tetral<is (triphenyl phosphine) palladium 
(0), and (0.37 g-0.32mmol, 2%Pd) are suspended in toluene (200 ml), Sodium 
carbonate solution (10 g, 94mmol, 5.8 eq/48 ml) was added, and it flowed back 
for 10 hours, and was neglected overnight. The ** exception carried out the 
reaction mixture, water, methanol, and acetone washed, the gray solid (7.4 g, 
15mmol, 94% of yield) was obtained, and the light yellow solid (6.0 g, 12mmol) 
was further obtained by sublimation refining. As for the obtained solid, it was 
checked by measurement of a 400MHzNMR spectrum, a proton NMR spectrum, 
and FD-MS that it is a compound (A18). 
[0049]The synthetic example 9 (compound (A20)) 
The compound (A20) was manufactured according to the reaction path shown 
below. 

[Formula 16] 



[0050](1) 3-N,N'-diphenylamino fluoranthene (12 g, 27mmol) was melted in 
absolute ether (100 ml) under the synthetic argon atmosphere of a 
3-N,N'-diphenylamino fluoranthene 8-boron acid, and it cooled at -35 ** by dry 
ice / methanol bath, n-butyl lithium / hexane solution (1.50 mol/l, 19 ml, 29mmol) 
was dropped at this, and it stirred at -20 ** for 1 hour, cooling a reaction mixture 
at -70 ** ~ the absolute ether solution (20 ml) of a triisopropoxy silane (14 ml, 
eOmmol, 2.2eq) ~ in addition, at -65 **, it stirred at the room temperature for 3 
hours for 1 hour, and was neglected overnight. The hydrochloric acid aqueous 
solution (100 ml) was added to the reaction mixture 10%, the organic layer was 
isolated preparatively after 1-hour churning at the room temperature, with the 
saturation salt solution (36 ml), it dried with washing and anhydrous magnesium 
sulfate, the solid produced by carrying out solvent distilling off was washed by 
hexane, and the white solid (9.2 g, 23mmol, 85% of yield) was obtained. 
[0051 ](2) Under the synthetic argon atmosphere of 
1,4-bis(8-(3-N,N'-diphenylamino) fluoran thenyl)benzene (A20), A 
3-N,N'-diphenylamino fluoranthene 8-boron acid (9 g, 22mmol, 2.2eq), 
1 ,4-dibromobenzene (2.4 g, lOmmol), tetrakis (triphenyl phosphine) palladium 



(0), and (0.23 g-0.20mmol, 2%Pd) are suspended in toluene (150 ml), Sodium 
carbonate solution (6.4 g, 60mmol, 6.0 eq/31 ml) was added, and it flowed back 
for 12 hours, and was neglected overnight. The ** exception carried out the 
reaction mixture, water, methanol, and acetone washed, the gray solid (6.9 g, 
8.5mmol, 85% of yield) was obtained, and the light yellow solid (5.2 g, 6.4mmol) 
was further obtained by sublimation refining. As for the obtained solid, it was 
checked by measurement of a 400MHzNMR spectrum, a proton NMR spectrum, 
and FD-MS that it is a compound (A20). 
[0052]After cleaning ultrasonically the glass substrate with an ITO transparent 
electrode of 75 mm x 125 mm of examples xl.l-mm thickness (made by a 
JIOMA tick company) for 5 minutes in isopropyl alcohol, UV ozone wash was 
performed for 30 minutes. The substrate holder of a vacuum evaporator is 
equipped with the glass substrate with a transparent electrode line after washing. 
As said transparent electrode is covered on the field of the side in which the 
transparent electrode line is fonned first, it is a N,N' - bis(N,N' - 
diphenyl-4-aminophenyl)-N,N'-diphenyl-4,4' - diamino-1,1'-biphenyl film 
(hereafter) of 60 nm of thickness. TPD232 film was formed. This TPD232 film 
functions as a hole injection layer. Next, it is 4,4' of 20 nm of thickness on 



TPD232 film. - screw [N-(1-naphthyl)-N-phenylamino] biphenyl film (henceforth, 
NPD film) was formed. This NPD film functions as an electron hole transporting 
bed. On the NPD film, the above-mentioned compound (A1) of 40 nm of 
thickness was vapor-deposited, and membranes were formed. This film 
functions as a luminous layer. The tris (eight quinolinol) aluminum film 
(henceforth, Alq film) of 20 nm of thickness was formed on this film. This Alq film 
functions as an electronic injection layer, next ~ Li (the source of Li: made by a 
SAESU getter company), and Alq ~ duality ~ it was made to vapor-deposit and 
the Alq:Li film was fonned as an electronic injection layer (negative pole). On this 
Alq:Li film, metal aluminum was made to vapor-deposit, metal cathode was 
formed, and the organic EL device was produced. As for this element, the blue 
light of light-emitting-luminance 150 cd/m2, maximum light-emitting-luminance 
43000 cd/m2, and luminous efficiency 3.0 cd/A was obtained with the direct 
current voltage 6V. 

[0053]Similariy, except for having used the compound shown in Table 1 instead 
of a compound (A1) in two to example 8 Example 1, produce an organic EL 
device, and with the direct current voltage 6V. Light emitting luminance, 
luminous efficiency, and glass transition temperature are measured, the 



luminescent color is observed, and it is 500 under the temperature of 85 ** as a 
heat-resistant test further. After carrying out time preservation, the luminescence 
percentage reduction from initial luminance was measured. The result is shown 
in Table 1 . 

[0054]Similarly, in comparative example 1 Example 1 , produce an organic EL 
device except for having used 7,10-diphenylfluoranthene (DPF) instead of a 
compound (A1), and with the direct cun-ent voltage 5V. Light emitting luminance 
and luminous efficiency are measured, the luminescent color is observed, and it 
is 500 under the temperature of 85 ** as a heat-resistant test further. After 
carrying out time preservation, the luminescence percentage reduction from 
initial luminance was measured. The result is shown in Table 1. 
[0055] 

[Table 1] 
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[0056]As shown in Table 1, the organic EL device using the new hydrocarbon 
compound of this invention has high luminous efficiency, and is excellent in heat 
resistance. This is for the glass transition temperature of the new hydrocarbon 
compound of this invention to hold more than 100 ** and the fluorescence 
covering [ it is high and ] blue - green regions. 
[0057]After cleaning ultrasonically the glass substrate with an ITO transparent 
electrode of 75 mm x 925 mm of examples x1.1-mm thickness (made by a 
JIOMA tick company) for 5 minutes in isopropyl alcohol, UV ozone wash was 
performed for 30 minutes. The substrate holder of the vacuum evaporator was 
equipped with the glass substrate with a transparent electrode line after washing, 
and on the field of the side in which the transparent electrode line is formed first. 



as said transparent electrode was covered, TPD232 film of 60 nm of thickness 
was formed. This TPD232 film functions as a hole injection layer. Next, the film 
which becomes 20 nm of thickness from the above-mentioned compound (A15) 
was formed on the TPD232 film. This (A15) film functions as an electron hole 
transporting bed. On the film (A15), Alq of 40 nm of thickness and mbrene were 
vapor-deposited by the weight ratio 30:1 , and membranes were formed. This film 
functions as a luminous layer. The Alq film of 20 nm of thickness was formed on 
this film. This Alq film functions as an electronic injection layer, next ~ Li (the 
source of Li: made by a SAESU getter company), and Alq ~ duality ~ it was 
made to vapor-deposit and the Alq: Li film was fonned as an electronic injection 
layer (negative pole). On this Alq:Li film, metal aluminum was made to 
vapor-deposit, metal cathode was formed, and the organic EL device was 
produced. The yellow light of the luminous efficiency in which this element is 
very as high at the direct cun-ent voltage 6V as light-emitting-luminance 150 
cd/m2, maximum light-emitting-luminance 2 of 73000cds/m, and luminous 
efficiency 10.0 cd/A was obtained. When initial luminance was made into 1000 
cd/m2, the constant cun-ent drive was earned out and life test was done, it was 
very as long as reduction-by-half life 6200 hours. From the above thing, the new 



hydrocarbon compound of this invention is extremely excellent as a compound 
of electron hole transportability. 

[0058]After cleaning ultrasonically the glass substrate with an ITO transparent 
electrode of 75 mm x 1025 mm of examples x1.1-mm thickness (made by a 
JIOMA tick company) for 5 minutes in isopropyl alcohol, UV ozone wash was 
performed for 30 minutes. The substrate holder of the vacuum evaporator was 
equipped with the glass substrate with a transparent electrode line after washing, 
and on the field of the side in which the transparent electrode line is formed first, 
as said transparent electrode was covered, TPD232 film of 60 nm of thickness 
was formed. This TPD232 film functions as a hole injection layer. Next, the NPD 
film was formed on the TPD232 film at 20 nm of thickness. This NPD film 
functions as an electron hole transporting bed. On the NPD film, Alq of 40 nm of 
thickness and rubrene were vapor-deposited by the weight ratio 30:1, and 
membranes were formed. This film functions as a luminous layer. The film which 
consists of the above-mentioned compound (A3) of 20 nm of thickness on this 
film was fomied. This (A3) film functions as an electronic injection layer. Then, 
the LiF film of 1 nm of thickness was formed as an inorganic compound film. On 
this LiF film, metal aluminum was made to vapor-deposit, metal cathode was 



formed, and the organic EL device was produced. The yellow light of the 
luminous efficiency in which this element is very as high at the direct cun-ent 
voltage 5.5V as light-emitting-luminance 250 cd/m2, maximum 
light-emitting-luminance 2 of 93000cds/m, and luminous efficiency 12.0 cd/Awas 
obtained. When initial luminance was made into 1000 cd/m2, the constant 
current drive was earned out and life test was done, it was very as long as 
reduction-by-half life 5000 hours. From the above thing, the new hydrocarbon 
compound of this invention is extremely excellent as a compound of electron 
transport property. 
[0059]ln example 11 Example 10, the organic EL device in which the hybrid 
model electronic injection layer of the electron-transport-property compound and 
reducing compound which mixed Cs (caesium) with the above-mentioned 
compound (A3) by the mole ratio 1:1 was formed was produced instead of 
forming the inorganic compound film of a LiF film. This element became 
light-emitting-luminance 2 of 1020cds/m with the low voltage drive further with 
the direct current voltage 4.5V, and the yellow light of maximum 
light-emitting-luminance 123000 cd/m2, luminous efficiency 13.0 cd/A, and very 
high luminous efficiency was obtained.When initial luminance was made into 



1000 cd/m2, the constant current drive was carried out and life test was done, it 
was very as long as reduction-by-half life 5800 hours. 
[0060] 

[Effect of the lnvention]As mentioned above, as explained in detail, the organic 
electroluminescence element using the new hydrocarbon compound of this 
invention has high heat resistance, luminous efficiency is also high, and it is still 
longer lasting. For this reason, the organic electroluminescence element of this 
invention is useful as light sources, such as a plane emitter of wall tapestry 
television, and a back light of a display. 
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< «*Bm©KllJI?i[ 6 ~ 2 0 ©7 u -Jly^tm. B 

itfeL<ti*B^«)5^*lI?i:2~3 o®75/a. >^ 
7/a. 7mm. -coor' a (a^. r' mmm 
^. mm L < nmmmm. l < imm^ 
mi^.m 1 ~ 3 ocDTji^m. But l < a*Bm® 

nil. L < 2-30 (DTjW 

=.jm. Bjit L < mmmmmiMm 7 ~ 3 0 ©7 
7;v4^7i/a. xtiBmt t < mmmmmiMm e ~ 
3 o(07u-;ba^^t) . -cor' a (a^. r' 

mmmMm 1 ~ 3 0 (D7)i^m. mmKn 
mmmm. m t l < immmmm 2-30 

(7)7;^^:l;^a, B^lt L < a*B^©K^jg j -a 7 - 

6-3 0^07lJ-;^a. XliT^/m^M) . OC 

or' a (M^. r' ti. LiJttL<(±^irfji5^oii'Lirk 
L < mmmiM^m 1 - 3 0 ©7;^^^ 

2 ~ 3 0 cD7;V'>--m B^fe L < ti^B^cDK 
^ii^i!7~3 0^077;^^;^a. Bji*)L<a*g^ 

®K^J^?^6-3 0CD7'J-;Va^S-r) ^^b. 5 

^(cx' ~x"od^. PMt«a&tf^a©B^a 

t « ¥JixttMj(i b ^ « w ift^«^ir -r s ITS 
Jl©^i^;5: < h 1 x\t 2 (cfaSoifMMb 

[ft 4 ] -ti(Dmm'^. < ^ t j^T^i^t 
s #)ix(illi[/i ^ « ir « 

1 xti 2 tcfHS®ifMM[i7i<m{b^ti^^wr « c 

mm 5 ] -M^MSPsIf;:. < }L %7^1^t 

t s #)ix(iiii[/i 6 ^ s If sft^tm^ir -r s 

tiIE?LaAl*^fl*]g 1 Xti 2 tcfaScDifM^{fc7]<*{t 
twt s c h -r S tlx I- ^ h P 7^ ^ 



(3) 

3 

mmmmm^m^ ^ tmmttmm 3 ~ e 

mmmmmmm 
[0001] 

[0002] 

^^-y-feyx (EL) m^lt. SffirHi'(D¥ffi%7tf*^ 

tS\ 8 - 1 2 6 0 0 i J-i^i'lifd 7 X -;b7 y h 7 20 

0-7 2 5 7 9^i^$g{cti. r^/ryh 
y^yit^mrj^nm^'km^m^^^n. 

^i^. nm¥ 1 0- 1 8 9 2 4 m^micit. yjit^ 
yry^it-Bm^^^^rcm^mm^tixh^^tK yji 
t'yyry%{t-^mmm.fi^^fs.^\t-^^x^Uz 30 

[0 0 0 3] 

mmMm:Liy'7Yxi)\^^^v^y7.m^m^m 

[0 0 0 4] 

mmmmt^kmm^^ ^^mmm. mum 
Mn. 7 yrymm'^ 7 y ~m]tm$i^ t /ci? 

[0 0 0 5] tr^bh. ^mmit. TfH-ISS (1) 

Xn -A ri • • • (1) 

(s^. An mmL<\immmM^WLQ 50 
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~ 4 0 g^fe L < iimmm]^s^^'i 

mii^it 6 ~ 6 0 ©i>y 5 7 r u t L < a 

*g^^«|5^Sli?i: e-eo^hur^/ru -;^a. 
gj^ t L < ti*g||®j?!mil?S: 3-40 ©iimiiax 

tig^tL<(i*gj^®xr-l/X X^i7;^^^yr 

Wtift-&«^t-r s tlx P ^ h p ;v 5 7 -fe y 
? (H^ELm?) xh^x. tmmwi^mmmf^i 

^^(DXh^o 
[0 0 0 6] 

±E-|M -^'^^tiSo S^. An \i. mm 

L < itmmmu^w, e ~ 4 0 cd^^kss. 
t L < li^m^d^^^mu'ffi 6 ~ 4 0 ®7 y - ;^7 ^ y 
a. gjit L < it^m^o^mm r-a o - (i 0 (niyy 5 
/ 7 u -m. git t L < ti^vgj-itDj^;^-i;)jii J -a (; - e 

0 CO h ij 7 5 / 7 'J -;^J,i gM*. L < \i^m^(D]m 
JI? i[ 3-40 to#i,4;SJ,txaB^*. L < a^B^cDx 
r-py^-feSo x^i7;^^7yry^}i^tt§-fffi 

oa. ntJ:2-4©St?~feSo 

[0 0 0 7] ^xji. Tia-iss [1] - [3] \zm 
mm^t^it^mo^-mo^imxh^ c tm^^ Lh\ 

[{b2] 



(4) 

5 




10 



20 



[0 0 0 8] -ISS [U ~ (3] i^^. X' ~X 

1- 30 (DTjv^jvm. mm i < (iTf^giicosii. 
m I < 1-30 (DTJin^'ym. 

1 - 3 0 ®r;V^;V9^;^-a. B^fe L < nmmo) 

mm. ^^Kfe L < 2 ~ a o cDT;!^^ 

2-30 (DTJl'r-jlt^iym. mmi^ b 

< itmmmm. 'Am l < 2 - 

3 0 ®7;V^-;V^^a. B^fe L < ti^B^tDKmii 

?i[7-3 o^D7^;^4^;^s. mmt^Kummm 

mmmjMm 7-30 cDr^^ji^ji^tm. mm 

L < fi7feB^©^llii?i[ 6 - 2 0 ©7 U m 40 

life L < fi*g^®^^JI?® 6 - 2 0 ®r U -7^;^-^ 

>^a. t L < 6 - 2 0 CD7 U 

-;^^;^-a. mut L < ti*mil®J?!iliI?i; 2-30 

cD7^/m. 'yr/m. 7mm. -coor' mm 
r' mmm^. mmKmmmmm. m 
L < 1-30 (D7)V^m. mm 

2- 30 ^D7;^^^;^a. MUt L < ti^Milcoi^mig 
7 - 3 0 (DTyji^^m. ximm L < 

mmjM'fWL 6 - 3 0 ©7 u -;^a^^t) .-cor 50 
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' a (a^. r' it7miM^. mmi^Kiimmm 
m. L < immmm^m 1 - 3 0 (or^i^^v 
a. mm^ l < fj:*B^©is®. j^m l < 
rnn^it 2 - 3 0 ® 7;^^^;^a. MUt L < ti^MH 
©Kii)|J?m-3 o^D7^;^^;^a. miltL<tJ:* 
mm(Dmm!M^m-3ocD7v~^m. xitr^/m 
^m) . -ocor' a (s^. r' it. mmt^L< 

o(D7ji=^jm. mmL< li^mmmi. 'Ami 
<immmM^m-3 o^D7;^^^;^a. mut 
b<iimmmmii7-3 0(D7yji^m. m 
^fe L < mmmmmiMm e - 3 0 u -;^a^ 
^f) ^^L. ?p,f^x' -x" pstsas 
tf^mmmmit. ui^Hcm^ir. mmKn^m 

[0 0 0 9] *%0j!©wiE iMi'ii. -mmmfBi 

mit^mmt^m^r. i. ^ h p ;v = -L' > x -i;- 

(1) ©{b^Wc*5V^T. n = 2-4i:f «c:^?\ ^ 

[0 0 10] KTic. *^0^®iTm{b7i<i|{b^©ft 
mn (A n - (A 2 4) ;&M^ts*\ ^^HBicti 

[00 11] 

[{b3] 




[0 0 14] 
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[0 0 16] mm(Dm^ im^it. mmmmi^ 
L < mMmm\:^mmm!^Lrcmi'r^& 30 

mxMmn^Lrm\^\ L*^L^*^^. mm 

M/mM/m) . (m/mm/mr^3LXM/m 
m) . (mm/]EmxM/mm/mmxM/m 40 

[0 0 17] mMui. mic!^>i:r. ^mnmrn 

^ymu. jEmxMmmriiXMmmm^ c 

tirii. mm. mmxm. mimmmximm 

XM(D\,^ftlt)'(DMl^. IfiO. 5~5 0SS%T?ito 



rnxmrn-B. mmt^^iE^mxtm^jEmx 

lg:?3^bM?^ftA-r«l^M?ftAl. M?ftA 

cm(Dmit. m(Dx^jv^~m 

[0 0 18] tfifHiTm{fc7j<m{fc^tl^«fi:lrS{fc^tl 

m\yyik-(3^x\hmm\wh^o ^^i^. y^u^ 

X t7^D^U/X i^Vx^;^7^i^xx tV9 



^/^n-^y^i^xy. 4^yyy^Migft. 75/ 
u y^MiM*. ^y y+y u y^MMft. ^ ^ y. 
>>Vxx;^x^^y, H'-;^7y^^^y. yr^/* 
;w^y'-;K t°^y. ^;i-t°^y. ^-K'j^^y. t^d^^ 
rx y. ^ 5 ^^^V-7V4^ h {\:t^^yy-( YWi^m. 
4^t^UKy. ;V7uy. X9^;v-<y^^»ftst>m 
Wim^mf ?) ti s c ti 5) PM/i ? ti s t ©-^ ft 

V\ 10 

[0 0 19] lE^u^xmtLxii. m^itiM-rsi^ 

L /cij/ia^ ® AM $ /c a Atf 

Hfts^fcti. 7^oyr-y|^#fr. t7^py7-y 
^^f*. .-K;^7^Uy|im ^i-^-^ty-zk ;t^-9->>^ 

y. ^5^v-;^^*y. t'^yuy. e^yay. r 

h 7 1 K D ^ 5 ^^y-;V. y -7b. i>^7 y~ 20 
-;K tK^yy. r>^;btK7yy. .1^U7U-;b7 
;V^jy> x-f/b-^y. y^yxy, -syy^y>§yhU7 
x^;i/>' ^ y > xf - 'J ;b7 5 y§!J h U 7 x-;b7 5 y. 
>>T5y§!ihU7xx;V75y^t. ^nP>©^a|ft. 
fej;tf>f Uex;V*;W^y-;K ^f'J^^^y. WSi^ 

[0 0 2 0] *%0j5cD^mE L^?^^:t5^/^T^gfflT■$S 

mmm7^ymm^^L<.\ty^xi'y7=.ymm^ 30 

T^fe S 0 mm^Wir 5 y^##:©MM«i. h U 7 X 

x;ly75y. hUhU;l/75y> h U;py'7xx;l/75 
y. N. N' -y7xX;b-N, N' - (3-y^;V7 
xx;]y) -1, r -e7x-;l/-4. 4' ->>'75 
y. N, N, N' . N' - (4-^9^;V7xx;W - 
1, 1' -7x-;V-4, 4' -i^7^y. N. N. 
N' . N' - (4-y^;b7xX;W -1, 1' -lf7 
xX;l/-4, 4' -i/7^y. N, N' -y7xX/ly- 
N, N' -yt7^;b-l. 1' -l;7xX;b-4. 
4' -^J7^y. N, N' - (^^;V7xX;W -N, 40 

N' - (4-n-79^;P7x-;W -7xtyh^y- 

9. lo-yT^y. N. N-H~x (4->>-4-hy 

;l/75y7xx;l/) -4-7xx;i/-yyp^4^-9-y 
tL<tJ:Cti?,®7?§lH|ft75ytm^WL/c;r 

St©?iiftl\ 7^n>^7:iy (Pc) 
Mti. H2 Pc. CuPc. CoPc. NiPc. Zn 
Pc. PdPc. FePc.MnPc. ClAlPc. 
ClGaPc. CllnPc. ClSnPc. Ch S 
iPc. (HO)AlPc. (HO) GaPc. VOP 50 
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c. TiOPc.MoOPc. GaPc-O-GaPc 
^0 7 ^ n 7x y ^#f*:4o tf 1 7 ^ P >^ 7 - y 

[0 0 2 1] m-WMtLxit. m-mmtu^ 
mm. M^?>®M?ftA?M. mm^fcim^ 

Lrcmm-(DmMXM-\mmmiLU t-^^mmw. 

M^yj^^^y^. ;r^^ty-;K ^^'^'J7V~i\^. 
h U 7 y-;b. ^ 5 ^'y-;b. ^^)\yyrV=7f^i\^f^y 

7yvxiym}i^x\mwmmmi^ti^t^. 

l?aA#^f^l?fft414tlM^7itot-§ 
C^(cj;Dl#ftA14^^±?-&SChfe-(:-^5o 
[0 0 2 2] *%0J!©W1E LiE^f^fel^T. 
*fi^ftl?ftA*^^ti, ^SiHftlb^tlfe L < ti^g^ 
EM3il#f*-^'feSo ^Sifftfb^tltOMM'Jti. 8- 

y+yijt-h) m ex (s-nKp^^y^/ut 

-h) i^. ex (8-liKP^y^/'Jt-h) x'y;9^ 
y. hUX KP^y^/iJt-h; 7;P5X'^ 

A. hUX (2-p<^;b-8-eHP^>^^yUt- 
h) 7;V5-'>A. hUX (8-tFP^>^^yut- 
h) ^y^u-^A. ex (io-eFP^>^^yy [h] ^ 
/Ut-h) ^iJiJ-^A. ex (io-eKP4^y^y 
y [h] ex (2->«5^;b-8- 

^yUt-h) ^PP;9^U'^A. ex (2-p«9^;V-8 

-4^yyt-h) (o-^py^-h) m^h. ex 

(2-p?^;V-8-:^yUt-h) (l-t7h^- 
h) 7;b5x>>A. ex (2-^^;V-8-:^t^yut- 

[0 0 2 3] $/c. ^gHEM^^ftti, ^:^^j-y- 

L < h ')7V~mm{wm mmi-^it. 

2, 5-ex il-7xX;P) -1, 3. A-t^^V 
y^5^;bP0P0P. 2. 5-ex (l-7x- 
;!/) -1, 3, 4-g^7y-;K 2. 5-ex (1-7 

x~;W -1. 3. A-t^^^J7V~^. 2- (4* 

-t e r t-7>;V7xX;W -5-( 4" -e7xX 
;W 1, 3, 4-;^-4^-9-y7y-;K 2. 5-ex (l 
-t7^;W-l. 3. A-t^^i/7V~)\^. 1. 4 

-ex [2-( 5-7xx;p;e-^+rv;7yu;w ] ^y 

■t!y. 1. 4 -ex [2-( 5-7xX;P;i-4^-9-^yyy 

y ;V) - 4 - 1 e r t -79)V<y^y] . 2 - ( 4 ' 

-t e r t-7W7xX;W -5-( 4" -e7xX 

;W -1. 3. 4-5^7y7y-;K 2. 5-ex (1 

-t7^;W-i. 3. 4-^7y7y-;K 1. 4- 



(10) 

17 

H'x [2-( 5-7x^;P^ri>TyU;W ] ^y-t? 

2- (4' - t e r t-7^;V7x^;W -5-( 
4" -\£7x=.Jl) - I, 3. 4-hyry-;K 2. 

(l-t7^;W - 1. 3. 4-hV7V- 
;K 1. [2-( 5-7x^;^hUryU7W 

(7 7m ^{fcti^HO . r;^*U±IMSft^t)^; 10 
Eti^^^. mU^l^ltl IF. L i2 0. BaO. S r 
0. B a F2 . S r F. ^H^*W5>tlSo 

[0 0 2 4] tSE LS?®^S{ctffl?tlSWS# 

;^h, -7^;K ^y^~xry. IS. ;^^y 
^m^^ts^n^cD^^. I T om n e s ass 

iffll^^fflv^bti^,, |5;itt{c:Rf)||?n§¥;v^11-:tJfIfcLT 20 
It. 4 e V J: 0'J^^4il;'J^l^a^^.^-3t^DA^iiLT^d 
-T^'^^v/^A, /j;by7A. II. fpV ^^r.'^A. 

So mmmr.M&.±mm!^ so 

[0 0 2 5] tlEL*?-^-fi. ^$S<fg)^?-t^«/c 

m ir. lt^x;^y ^ u y^^#®^S-f'^£©S)te 

1 0 %i^±fi:ts c tt^m^ Liy V. a««> « 

^/VAWfP-nSo lHi§ttifIl7^;^Ai!LTti. 

yx^l/y. x^^y-s^H~-;^iil^ft. x^by 
-to^7;^3-;^iil^ft. .-Ky7°Dk°i-y, 

^py. .-KUx-r;Px-r;^^hy. 4^U-9-;P4-Ny. 

yx-f;l/'9-;l'7*y. f h77;P^px^iyy-;^ 
-7;^^p7;^4^;^e-;^x-r;^«S^ft. ^-KU if - 
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;l'7;l'^^-r H\ r h'7 7;l/^Dx^l/y-x^l/yii 
S^#:. rh77;V;rnx5^Uy-^4^-9-7;l';^p^p 
ifi^y^S^ft. .i<y^pp^y7;^^^-px^^y. ^ 
ylf-Ury7;^;^-^^K. t°UxXr;K f^v^-t^ 

[0 0 2 6] *^0^otiE im^it. m. n 

mm^mm d . y u n y^^;^. mmmr^ i. d 

Mi. x;^y^uy^\ 7°^XV. ^ty 

^P-r^ y^~^«^Mi?£^Xif yn-r^ y^\ 
rV 7 If y^\ 7P-3-r^ y^~^®§smi®v^ 

^t^yt^-mtm^Lx. nmmwLx^%'7^r^ 

^^itnmmW^W il^CMfftiS nmA^5> 1 0 /i 
mOlBHA^jitTl/^S*\ lOnm^^^O. 2 /^mOlB 

[0 0 2 7] gMiri©ii^. 

x^/-;K ^PPt^;^A. rh7tKP77y^ 

^j^fiSct«A\ ^mm^^-fnxh'Dx^u.^\ $ 

Ifyt>-;bKih^©/ci61^^ifSg^»tJ^tfflLT 

>-KUrUP-h. >-KUxxr;k >-}^U 
7^h\ f-')'^V^y. >i^ux;V7^y. .-KU^^^/i'p^ 

coieilftijggfe i tf ^ti ?) (Di±S-^#:. U - N - ex 

;^*;^;^y-;^. .-Kijy^y^®7^#Mi4ifig. 4^°ug^ 

7 X y. .1^° y l£ p -;^^^0«l'|4ifai^^^f 5, ti S 0 

[0 0 2 8] ifmnmm^ L*?a. M^«~siKtr 
m :/yy^-. «frBrVx7°w©;vy^^^hx 

[0 0 2 9] 

^ijScMi {{ti^m (AO ) 

Ji("Fti:^-rSiSSS§f^j;oT{b^tl (A i) ;&S}gL 
[{bs] 
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O (Ai) 0 



[0 0 3 0] (1)7, 1 o->>^7x^;^7;^^7yr 

7jUy^m%y. 3-7Dt-7, 10-v7x-;b 
yjltyyry (25g,58mol) :§te7i<x-r;Kl50ml) 

Lko cni^n- 7>;^ u ^^yh./^^^ ymma . som 

ol/l,43inl,65ininol) ^MTL. -20°CT 1 BtPaljiffL 
^ y (37inl , 0 . 1 Ginol , 2 . 8eq) CD4!E7j<x- f it (30m 1 ) 

m^r. -65°cc-im ^?sc-2Bfr0m#L. 

5i[ML/co fi£?gm^t<:iO%t^S|7j<?fit(l50ml) ^toK 

T# ?) tl/c @f*^^^-»t y ?W L r e feHft (1 9g , 48in 
mol, 11X^83%) ^#/co 
[0031] (2) 1, 4'-trx(3-(7, 10- 

>>^7x-;W 7Jityyr=-?i) ^y-tfy (A i) o-a- 



^< r;Vd>3lHMT. 7. l 0->^^7x::l;^77V*^yr 
y-3->i?Dy^(18g,45InInol,2.8eq). 1. 4->>^7n 

t-^y-ify(3.8g,i6iioi) . rh^^x (^y7x^;^ 

t^Xy^y) ;^^i>'7A(0)(0.37g, 0.32ininol,2%Pd) § 

h;bxy(2ooini) icmsu mi-hvyh7mm(io 

g, 94minol,5.8eq/48inl)^to^T10BfrB!lr^tL. -BfeS^f 

y^imLXBi^mii-ingMmoi , lUmsi) $ p. 
Ji:#¥liS(cj:Dltfe@f*(9.lg,lliiol) ^ntco 
nrmmi. 4 0 0MHzNMRX^^h;K 7°Dhy 

NMRX^^ ^;^RtfF D-MS (7^-;^KrVy7° 
-y 3 yvxx^^ ^;^) ©iJSf;: j; Dfb^tl (A 1 ) 

[0 0 3 2] ^mnz ({b^tl (A 2) ) 

mLmEmm^j^-orit^^ (A 2) 

/Co 

[ft 9] 




[0 0 3 3] (1) N, N' -ex f7, 10-y7x 
::^;l/-3-7;l/^^y h-f;W tF^yycD^it 
77X3f^-?\ t F7yy9-;l'7x-h(2.2g,17mol) 
^l®7i<(40ml)(ciin;t. 5 ?.(i:7i<^{bt h U •^Ad.Sg, 
38mol) L/c7i<?§l^)J<i@-e!^^ L^:*^ ^.K^t 

DlC'm^L. 7. 1 0-y^7x^;b-3-7;b^^y h 
^ ;^ ^ p ^ ^ F ( 1 5g , 36iiifflo 1 ) ^AP ;1 /c Mi H 7 ^ X 

(8.7g,llininol, l|XW/o)^#/co 
[0 0 3 4] (2) 2. 5-llX (3- (7. 10-^ 
7x^;W 7JVtyyT=.jV) -1, 3, 4-9^7^7 
y-zV (A 2) ©^fiSc 



7;bd>||HxtT. 7^X7*7^y^X;V7'f K(3.2 
g.Hiniol) . N, N' -H'X (7, 1 0 -yXx::^;!/- 
3-7Jlt^yh-fjV) HF^yXS.yg.llmol) 

fi. 10%7M{[:;?jU'^A7i<?g«(50inl)-^-2@?jfem 1 

ig7]<-e?p)f<:2@gtifL. ?^t-T^~^^y7ATm m 

m^Bd . Og, 5 .Ommol , lK*45%) ^f#/co % ^ntcm^eli. 
4 0 0MHzNMRX^^h;K T'PhyNMRX^^ 

h)im¥G-usmimc^^it^^ (a 2) tss 

[0 0 3 5] ^j3ScM3 ({fc^tl (A3)) 
m^TTstJ^HMm^X-DXitf:^ (A3) ^SjtL 

/Co 

[{bi 0] 



(12) 
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[0 0 3 6] (1) 4, 7-lfX (3- (7, \0-z^ *7j<. 7?^/-;K r-trhym?fU ;?7^A^P'7b^~ 



7x::^;l/) 771^^7 yr-;l/) -2. l, 3-^yy'^ 
7y-;^ (A3) ©^fiSc 

T/l/dyUHMT^ 7. 1 0-i>Vxr.;l/7;^^^yr 
y-3-#^Dy^(18g,45InInol,2.8eq). 4, 7-i>^7P 
^-2, 1, 3-^y7'^ry-;K4.7g,16mmol) . r 
h^+X (hU7x^;^tNX7^y) ;^7y^A(o)(o. 
37g,0.32ininol,2%Pd) ^h;Vx>(200ml) tcglL. !^ 
Mf h V 'i7A7j<f§rS(10g,94mol,5.8eq/48ml) ^ijP^T 

1 o^riii^L. -mmmbtco Ej^^u^mmu * 



97-Y-TliiaLT. ^$^'^fe@ft(9.7g,12mol, I|X 
$72%)^t#/co t#P>tl/c@fttJ:. 4 0 0MHzNMRX 
-^^h;K :/d hyNMRX^^ h;mtf F D-MS® 
iJ^gt^ J; D {b^tf (A3) 7-25 S c A^SIfl? ti/co 
[0 0 3 7] -^mii ({b^t; (A 6) ) 
i^im^stEj^Mm^^^rit-am (A 6) 

/Co 

[ftl 1] 




[0 0 3 8] (1) 77V^7yry-3-.f ay^co^ 

7;Vdy||HMT^ 3 -7'pt7;V^7yry(i5g,53iii 
inol)^te7i<x-r;Kl20iiil) imt'U K^^r^X/ 
^ ^/-;V?@-e-35°C{C}^^L/co CtliCn-fi'jWJ 

^7A/^4^-9-y?tr«(l. SOmo 1 / 1 , 38111 1 , 58mmo 1 ) ^rST 
U -20°CTlBfrB!jif$L/co SiSr.-&f^^-70°CtCi1^ 
S[I h U ^ y :/P ^> 7 y (281111 , 0 . 12mol , 2 . Seq) 

(DM7ii:^~Tmm(25Mi)m^r. -65°ct i m 

Sl^^^lXL. l§at±g7j<(40inl)Tm li7j<fiSx'>r' 
:f >^ 7 A igffi^^S L T# e. tl/c @|^^-N4^^t y 
m^LTafe@ft(llg,45mol.lK^85%)^#/co 
[0 0 3 9] (2) 1, 3, 5-hUX (3-7;^^^ 
yr-;W ^y-ffy (A6) ©- 



7;bri>||HMT. 7;P;d-7yry-3->f py^do 
g,41iiiiiiol,3.8eq). 1, 3, 5 - h U 7^Pt^y-frX3. 
5g,llmol) . rh^^X ( h U 7x^7^t^X7^ y) 
;'^7>^^'>A(0)(0.29g,0.25mol,2.3%Pd)^h;l/Xy(150 
ml) (cMU K^thU'^A7i<?§S(9g,86minol,7.8eq 

Hft (6 . 5g , 9 . 6mol , ltS^$87%) $ 5) ^ 
DSfe@ft(4.3g,6.4mol)^#/co #5.tl/c@mi^ 4 
OOMHzNMRX^^h;K :/PbyNMRX^^h 

;U&t;FD-MS®l/gtj;Dft^tl (A 6) ^feSC 

[0 0 4 0] ^fi!cM5 (ft^t) (A9) ) 

&rficms.mm^^-^ri\:^^ (a 9) ^S}gL 

/Co 

[ftl 2] 




[0 0 4 1] (1)9. 1 0-ex (3-7;^^^yr 
ryv=7^y (a 9) ©^ijSc 



CA9) 

r;^dy||HMT. 7;^4-^yry- 



3-.f py^do 

50 g,41mmol,2.2eq). 9. 1 0->^^7Ptryh^-fey(6. 



3g,19mol) . rh^^X ( h U 7x^;VtNX7^ » 
; 7 A (0) (0 . 44g , 0 . 38mo 1 , 2%Pd) ^ h ;Vx y ( 1 50m 
1) immU K^thy'>A7i<^«(8.6g,82mmol,4.4e 

q/40inl)^to^T10BfrB!l?^LL. -IfeSML/co 

fe@ft(10g,17iiiinol,mi%)m $5.i<:#|l|iia(Cj; 
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* OOMHzNMRX^^h;K 7°PhyNMRX^^h 
;mtfFD-MS(DiJ©i:j;D{b^tf (A 9) 

[0 0 4 2] ^JtM6 ({b^tl (Al 5) ) 
KTti:/T^tSJSM8§(i:j;oT{b^tl (A 1 5) ^S}iL 

/Co 



Dltfe@#:(8.4g,14mol) ^|#/c„ t#^tl/c@Wi^ 4* litl 3] 




NaOtBu 




[0 0 4 3] (1) N, N' -ex (3- (7. 10- 

>>^7x^;W 7;V^7yr-;W 7-Uy (A 1 5) © 

7;^d>|?HMT^ 3-7Pt-7. io->''7x-;b 
7;^^9yry(5g,12mol) . Sl7^^v7A(2)(0.06 
g,0.3mol). hU - t-7Wt>X7^y(0.23g,l.lm 
ol) . t-^h^v^thU-^^Ad.eg.iemmol) . 

y (0 . 5g , emiiioi ) ^te7j< h ;vx y (50i 1 ) iciin K . 3o5^ '^siU 



P. ^ A ^ D x- h ^~ ^ 7 ^ - fl S L T 
(4 . 5g , 5 . 7iiol , 1|X*96%) ^UTco U^tlTc 
OMH z NMRX^^ 7°DhyNM 

& F D - M s mm^ i D {b^ti ( A 1 

[0 0 4 4] ^fi!^M7 (fb^tl (A 16) 

) mcr^tEmm^j^-om^^ (a i e) 

[{bi 4] 



Sftti. 4 0 
5) ?-fe«c: 
I ) 



0 




7x^;W 7;^4-5yr^;W - 9 -7x^;V*y7^y 



[0 0 4 5] (1)3, 6-ifx (3- (7, 1 0-i^^ *;K T-fehymj^U *7A^nvh^"^7^-Tf| 

SbT, ?^llfe®ft(8.1g,8.5iiol,iKW/o)^t#/co n 
7°Dh 



-71/ (A 1 6) ®^fiSc 

7;Pd>||HMT. 7, 1 0->?7x:::;V7;P;e-7yr 
y-3->f py^(9g,22mol,2.4eq) . 3, Q-i^fU 
t-9-;^7y7V/-;l/(3.7g,9.2mol). rh^^X (h 
U7xX;V.tNX7^'y) 7^^>>^'>A(0)(0.21g,0.18rao 
1.2%Pd)^h;Vxy(100inl) fC«L. ^mthV^L tz, 
7Mr«(6.9g,65mol,7.0eq/33inl)^to;tT 1 4BtrBljir^ [ft 1 5] 

u -mtmbtco ixj^u^mmi. 7K ^^/-mo 



btl/cSfta. 4 0 OMH z NMRX^:^' 
y N M R x^ ^ h F D - M S ©iJ/£ i D ft 
(A 1 6) TfeSCh^W.^n/co 
[0 0 4 6] ^m\8 ({b^tl (A18) ) 
iXT(<:/T^1-SJSMgSii:j;oT{b^tI (A l 8) m 



[0 0 4 7] (1) 7;^^^yry-8-4?Dy^®^ 

it 

T/l/dyUHfiT^ 8 -7Dt 7;l/^^yry(i5g,53iii 
inol)^te7j<x-r;Kl20ml) icmt'U K^^T^X/ 

^ ^/-;^?gl?-35°c^c<1^alL/co ctifc n -7^;^u 



9^>> A/^4^-9-y^l(l .50mol/l ,38ml ,58mol) ^MT 

L. -20°CTlHfrBm$L/co SiSr.^tl^-70°Cfi:;iJ 
HilL. h y ^ V 7°D 4^°^ y y ^ y (28in 1 , 0 . 1 2ino 1 , 2 . 3eq) 
cDte7i<X-r;bM«(25ml)^ijn^T. -65°CT 1 Bf Pal 



gfelf L T afeSft (1 2g , 49ininol , lK>|s92%) ;&t#/co 
[0 0 4 8] (2) 1. 4-}lX (8-7 Jltyyr^- 

]V) ^y^y (A 1 8) ©^it 

r^idymnTs y^i^t^yry- 8 -tsuym(%, 

37mol.2.3eq) ^ 1, 4 ->^VPt^y-t?y(3.8g,16m 

ol) . rh^+X (hU7x^;^tNX7^y) A'y^^'y 
A(0)(0.37g,0.32ininol,2%Pd)^h;l'X>(200ml) icmm H 
L. lttthU7A7j<?§l(10g,94mitiol,5.8eq/48ml) ^* 
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g,i5mmoi, mM%)m. liimmMi^xmn^ 

@ft(6.0g,12ininol) ^t#/co #?.tl/c@ftti. 4 0 0M 
HzNMRX^^h/K 7°D hyNMRX^^ h;mtf 
FD-MSOiJ/g^ilcfcDft^tJ (A 18) -^-feSC^^^ 

[0 0 4 9] ^fiScM9 (it^m (A2 0) ) 
KTf^^tSJSSSSfcj^oTfb^tl (A 2 0) ^S}iL 

Utl 6] 




[0 0 5 0] (1) 3-N. N' -i>^7x-;b75/7 

^ > r > - 8 - >f n y ^co-g-Jt 
7;^dy#HMT^ 3-N. N' -v'^7x-;b7^/7 
;V^7yry(12g, 27mol) ^M7j<x-r;Kl00inl) ic 

tco cnicn- y'^jl U -7^ 7 A . ^=^^ymm . SOmol 
/1 , 19inl , 29mmol) K L > 20'C 'C 1 Bf PsMJf t /co 
SJSr.^£^^-70°Cfi:;t£PL. h V^Vy°uf^^i/^yy 
y (Hml , eOmmol , 2 . 2eq) ©M7i<x-r ;Vj§S(20iiil) ^ilD 

^T. -65°cTim m^-^'smsmnu -mmm 

uximmmk. Mmm^mtL. m-kmimi) 
x'm. wmm^^^^-^'y'^hxmk. mm^Lx% 
^ ti/c m^n:^^^ yxmp l t a-asft (9 . 2g , 23mo 
1, ^mmwrn^o 

[0 0 5 1] (2) 1. 4 -ex (8- (3-N. N' 

->>Vx^;^7^7) 7;V^7yr-;W ^y-tfy (A 

2 0) cD-^fiJc 

r;^:i>3lHMT^ 3-N. N' -i^7 x.=.JW^y7 
/P^t^yry- 8 -#'py^(9g,22mol, 2. 2eq) . 1. 
4-i>^7Pt^y-e"y(2.4g,10mol) . rh^4^X (h 
y7x^;^t^X7^y) ;^^>>~7A(0)(0.23g,0.20mo 
l,2%Pd)^h;Pxy(i50iiil) MiU l^^thU^A 
7Mlf (6 . 4g . 60mol . 6 . Oeq/31ml) ^iin;lT 12^r^l?5^ 

;K 7-fehymif LTRfe@#:(6.9g,8.5mol,lKJ|^85 
%)m $?>fi:#|i||iafi:j; DMIIfe@f*(5.2g,6.4mino 
l)^#/co t#?>tl/c@#:ii. 4 0 0MHzNMRX^^ 
h;K ^PhyNMRX^^h;l/S.tfFD-MS®iJ^ 

Jcj;Df[:#t; (A2 0) -efescfc«§$n/co 

[0 0 5 2] mm\ 

25ininX75ininXl.linin ff® I T OlHMSft^^^^XSS 

{yt^r^ -y^ttS) ^^y7°Dl^;^r;^3-;^^T 
s^sgfc^^ 5 mm^i -Dtcm. u V ^ y>gfc^^305> 



-{ymM^nx^^moM^i^s mM^nm^mo 
^oicirmmomm, n' -ex (n, n' ->>^7 

x:^Jl- 4-7^/7 x-Jl) -N, N' ->>^7x-;l/ 

-4, 4" ->>^7^y-i, r-e7xx;H(j^x 

T. TPD 2 3 231) Mibfco c:cDTPD 2 3 2Hi 
iE?LftA/ih LTll^tSo T P D 2 3 21 
±ii:jlj¥20iM© 4 . 4' -ex [N- (i-t7g^;W 
-N-7xx;l/r5/] e7x-;H (Ji^T^ NPD 
M) Mitfco C(7)NPDSiaiE?Lli3MltLmg 
tSo N P Dfli±{i:MJ¥40ninCD±iHftm^ (A 

1) ^itLfiScML/co eoM^i. mMtimmt 

So c©Jl±(i:Jlj?20iMCDhUX (8-4^/U/-;l') 
r/V^x-^AM (l^T. A 1 qSi) ^fiSclL/co CCDA 
1 qM^i. l^a^Al^LTll^tSo C©tL i (L 
iM:^xxy7^-ttS) hA 1 q^^TcHt^*. 
l?iiAl (m) tbXk 1 q : L ili^ffML/co 
CCDA 1 q : L iJl±(c^SA 1 ^It^-^^M^S^ 

X^^mmmc(\M\ |IAI§7te)@fi43000cd/iii\ 

[0 0 5 3] ||ffiM2~8 

^MM 1 (cfeV^T. {b^tl (AO Oft^ D 1 

X h t LT85°c©sfiTtc:5oo nmmbkm^. mm 

to 

[0 0 5 4] Mimi 

'mm 1 fcfev^T. wi-^m (a i ) (dr^ ^i^. ?, i 

0-i^Vxx;b7;b4-^yry (DPF) ^fJML/cC 



(15) #|f12 0 0 2-6 9 0 4 4 

27 28 

^^mm. mmmi^u mmmmu *Mm^iiu^^to 
* e> mm^T. v 1 1 rss-ccosgT^csoo mm^? [0055] 

a 1 







(V) 


(cd/m') 


(cd/A) 










(A2) 


6 


1 3 0 


4. 5 




2 


> 1 0 0 




(A3) 


6 


! 3 1 


3. 7 




5 


> 1 0 0 


mmmA 


(A6) 


6 


1 5 5 


4. 7 


t 


1 


> 1 0 0 




(A9) 


6 


3 1 0 


5. 8 


s 


- 5 


> 1 0 0 




(A 15] 


6 


3 2 0 


4 . t 


t 


- 3 


> 1 0 0 




(A 16) 


6 


2 6 0 


6. 0 


t 


E 


> 1 0 0 




(A18) 


6 


2 1 3 


4. 8 


w 


2 


> 1 0 0 


itmi 1 


DPF 


5 


1 5 0 


2. 5 


m 




< 8 0 



[0 0 5 6] ^ni:^L/c<J:^t<:. ^MirMl:* 

mwi-^mmmLmm e l m^it. ^mmi^^ < . 20 

M^tc t3 /c S t }tft^f*ff t § /ci6-efe s o 
[0 0 5 7] 

25mX75mXl.linm ® I T Ol0M@#t;97Xa^ 

I] r'ftiJ{-/'tr/'^ r. ^/Xi'llf itsi o /c ft . u V t v"> /Tfeif ^305> 

^ym^mnx\^mm±^^. mmmnmnM^ 30 

j;^Ji:LTJiff60ni®TPD2 3 2Jl^fiSc)lL/co 

T P D 2 3 2mit. mi^Ali: LTligt^o :^^{<:. 
T P D 2 3 2li±fcIiff20nintC±iafli-^f^ (A 1 5 j 

hr^mnimLfco (a 1 5) mitmmmt 

LXmm^o $5>ic. (A 1 5) Jl±(i:Jlj?40iM©A 
1 qS:tf;V^> y ^111:1:30: l -^ItLfiScHL/co ^ 

A 1 qMMML/co C®A 1 qlia. M^aXltb 

m^-rso ccDttL i (L iS: -y-ixy-y^-a 

^A 1 q;&-7Cl«$-&. M?ftAS (^® 40 
TA 1 q : L il^ffML/co u®A 1 q : L 

*5§7^ISfi73000cd/m' . mfmmQ .QcAl ktWAXM^ 

cd/m' tLX'&mmmLxmmmi-okt^^^ 

[0 0 5 8] ^MMl 0 50 



25ininX75ininXl.lini ffcD I T Ol0MS#^;9~9Xa^H 

StrMrf ^ 5 'j^fm^i -ofcik. u V ^ yv^jfeif ^30^^ 

j; ^ LTMffeOm© T P D 2 3 2 l^fiJcl L fco C © 

T p D 2 3 zmii. mj&xMhLxmm^o m^. 

T P D 2 3 2Si±{Cll?20nin(i:N P Dli^J^gHMLfco C 
®NPDMaE?Lli^li:bTl|gtSo ^^l^. NP 
DJl±ti:Jlj?40niii©A 1 q&tf>yVy^Sl|:[:3 0 : 

ixm^bmLtco emit, ^mtixmrnt 
«o c(Dm±immom(D±mit^m (A3) 

iiWib/co C(D (A3) lia. l^ftAl^LTl 
ifgtSo cm »ft^«^LT. MfflmCDL i 
FM^ffML/co COL i FIliJC^SA l^&lt^-ii 

II?^MJ±5.5V-?^7te)iJg250cd/ffl . MA^7teWg93000c 

d/m' . mnmz.ocd/ktmibxm^mmmm 

mibxm^-otco &.±(Dctt^ib. mmmm^Mm 
mit^mii. m^T-mmmit^^tbxm^xmx^^ 

[0 0 5 9] USSMl 1 

^MMi ofcfcv^T. L i FmmMitfrmmmmt 

mt^l^. ±Bit^^ (A3) tCs (-fev^-^A) ^ 

t) t Ai^jfM L tc^m E L m^^fts 

L/co C(Dm^limfiMJ±i.5\X^mMl020cd/j!i t 
■&^lCimi±mmtrj:iO^ MAI§7^)!|gl23000cd/in' . 

mmmu. ocd/A t mmm^mmmm^mtm 



(16) 

29 

^tlko $/c. OTiBfi^lOOOcd/m' tLX%m(fMm 
[0 0 6 0] 
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■feyxm^ti. ifiitt*^r^<^ mm^^M<.. 



(SDlnt.Cl. figiJIH^i 
C0 9K 11/06 6 5 0 

6 5 5 

H 0 5 B 33/14 
33/22 



f-'^>V (##) 



6 5 0 
6 5 5 



H 0 5 B 33/14 
33/22 



